Objectives: The aim of this study was to investigate the prevalence of obesity, alcoholic beverage consumption, unhealthy alcohol use and sudden sleep onset at the wheel among Italian truck drivers. In addition to prevalence rates, this study also aimed at investigating potential predictors for sudden-onset sleepiness and obesity. Material and Methods: A sample of truck drivers was extracted from the database of the High Risk Professional Driver Study. Data concerning demographics, anthropometry, medical information and working conditions were collected using anonymous questionnaires. Logistic regression analyses were performed to assess the association of the reported body mass index (BMI), alcohol consumption and sudden sleep onset with working conditions and general lifestyle factors. Results: Three hundred and thirty-five questionnaires were collected. According to their BMI, 45% of the participants were overweight and 21.4% of them were obese. Twenty-four point two percent declared they drank alcoholic beverages during working hours or work breaks and 21.3% of the drivers had an Alcohol Use Disorders Identyfication Test Consumption (AUDIT C) score ≥ 5 (the threshold value for unhealthy alcohol use). Forty-one point six percent of the interviewees experienced one episode of sudden sleep onset at the wheel per month (5.5% per week and 0.9% daily). Predictive factors for obesity were: length of service (odds ratio (OR) = 1.09, confidence interval (95% CI): 1.04-1.15, p < 0.001) and the AUDIT C total score (OR = 1.34, 95% CI: 1.08-1.66, p = 0.008). Predictive factors for sudden-onset sleepiness at the wheel were: age > 55 years old (OR = 5.22, 95% CI: 1.29-21.1, p = 0.020), driving more than 50 000 km per year (OR = 2.89, 95% CI: 1.37-6.11, p = 0.006) and the Chalder Fatigue Questionnaire (CFQ) score > 11 (adjusted OR = 2.97, 95% CI: 1.22-7.21, p = 0.016). Conclusions: This study strongly emphasizes the need for intervention in order to reduce and prevent important risk factors for the sake of road safety and truck drivers' health.
into consideration is the fact that there are substantial differences between these 2 professions, which might influence the effect of certain variables in some way (e.g., to work alone, to have the responsibility to carry people, etc.). On the basis of these assumptions we have analysed the above risk factors (those highlighted by the HiRis_PD study [1] [2] [3] in the Italian PDs category) only for the truck drivers through conducting a pilot study on a convenience sample intended to generate hypotheses for a further investigation. Indeed, prevention of the above-mentioned risk factors among PDs is a priority in the workplace, and for these reasons an occupational health physician (OHP) should encourage adoption and maintenance of healthy lifestyle patterns, and stimulate preventive decision-making in order to reduce risky behaviors and risk factors. Therefore, the aim of this pilot study was to investigate drinking habits, the prevalence of obesity and episodes of sudden-onset sleepiness at the wheel among Italian truck drivers for the purpose of generating hypotheses for a further investigation.
MATERIAL AND METHODS

Study design
The truck drivers' questionnaires used in this study came mainly from the database of the High Risk Professional Driver Study. They were then supplemented by data collected after the end of the above-mentioned study, using the same questionnaire [1] [2] [3] . The High Risk Professional Driver Study was conducted from 1 October 2012 to 31 May 2013, and consisted of a self-administered and anonymous questionnaire given to PDs during their periodic Driver Qualification Card (DQC) training. The study participants were recruited on a voluntary basis from driving schools and associations across six towns in the province of Cuneo (an area of the Piedmont region in Northern Italy). Periodic training is delivered through courses that drivers attend after a 5-year period for which their current Driver Certificate of Professional Competence (CPC) is granted. There is no pass or fail element to these tests.
INTRODUCTION
Recent studies have shown that occupation of a professional driver (PD) in Italy presents several problems in terms of risk factors both for the health of a driver and for road safety [1] [2] [3] . In particular, high prevalence of obesity has been highlighted (a condition which is more limited when compared with percentages from other countries [4] , but, which is well above the national data reported for all workers [5] ). Issues related to sudden-onset sleepiness while driving professionally and a high consumption of alcoholic beverages have been also pointed. Although these three risk conditions do not have a close and direct relationship, they clearly represent a critical issue among PDs. Working conditions (such as long working shifts, hours spent sitting in the cab, poor food choices, inability to choose the break time, etc.) might be particularly important as a cause of the onset of obesity, fatigue and thus, episodes of sudden sleep onset at the wheel [6, 7] . With regard to alcoholic beverage consumption, very little is known about the actual workplace behavior of Italian truck drivers, but the extent of the phenomenon of alcohol abuse within this profession seems to be widespread [3] . In fact, it is possible that, fearing a negative impact on their work fitness assessment, truck drivers tend to deny alcohol consumption in the workplace and understate or do not declare alcohol consumption outside working hours. Consumption of alcoholic beverages might be in some way related to the type of work performed, and it may be influenced both by some work-related (working alone, poor controls, etc.) and non-work-related factors (age, educational level, etc.). As of now, however, on a national basis neither there is data that would determine the magnitude of these critical issues within the profession of truck drivers in Italy, nor there are any suggestions or hypotheses about the possible work-related and non-work-related variables that most influence those conditions. Indeed, the so far conducted studies have combined two different categories of PDs (truck and bus drivers for dichotomous variables in the univariate analysis (Fisher's exact test when the expected numbers were small).
The one-way analysis of variance (ANOVA) was used to determine whether there were any significant differences between the means of independent groups (age classes, educational level, treatment declared, etc.). A linear regression model using BMI as a continuous variable was used to estimate the association between the work-related, individual, anthropometric and medication intake variables, and the BMI levels. Variables with p < 0.20 in the univariate linear regression analysis were used in a multivariate regression model. Variables that showed co-linearity or low frequency were excluded from the multivariate model, whereas variables with more than 2 categories were transformed into indicator (dummy) variables.
The final models for the linear regression analysis were constructed using the stepwise regression analysis to select the minimum set of predictors that significantly (p ≤ 0.05)
Material
The participants were asked to fill in a questionnaire that included, apart from general information (demographics, anthropometry and medical information), their driving and accident history. Specifically speaking, the main questions related to this study were, as follows: -In the 12 past months, have you experienced sudden-onset sleepiness at the wheel while driving? Answers: 1 = never, 2 = a few times (about once a month), 3 = often (about once a week), 4 = more than once a week. -Have you ever drunk alcohol during work or during lunch at work? Answers: a) never, b) rarely, c) often, d) regularly while I am having lunch. We included a validated questionnaire to measure the severity of fatigue -the Chalder Fatigue Questionnaire (CFQ), which has been used in several studies before. The 11-item scale was found to be reliable (Physical Fatigue: r = 0.85; Mental Fatigue: r = 0.82; Total Score: r = 0.89) and valid [8] . Fatigue is defined as a continuous dimension as opposed to a category. Response options include: 0 = 'better than usual,' 1 = 'no more than usual,' 2 = 'worse than usual' and 3 = 'much worse than usual.' The Likert scale was used with a range 0-33. According to Cella et al., a score of 29 on the fatigue scale can distinguish between patients (chronic fatigue syndrome sufferers) and non-patients with 96% accuracy, and a score above 30 discriminates in 100% of cases [9] . The questionnaire also included the Alcohol Use Disorders Identification Test Consumption (AUDIT C), which is a revised and shorter version of AUDIT (a gold standard of identification tests, developed by the World Health Organization (WHO), consisting of 10 alcohol identification questions) [10] . The AUDIT C assesses the frequency and quantity of alcohol consumption, and frequency of heavy drinking (6 or more drinks a day). Total scores range from 0 to 12. As with the 10-item AUDIT, higher scores indicate more problematic alcohol use. In men, a score out-of-home eaters, with a similar distribution between truck drivers who stated they ate food prepared at home (39.9%) and drivers who declared they ate meals only in restaurants (33%). No differences in BMI among the two groups (out-of-home eaters vs home eaters) were detected (mean BMI of 27.4 and 26.9, respectively, p = 0.33). Eighty truck drivers (24.2%) declared they drank alcoholic beverages during working hours or work breaks. Seventy-nine (23.6%) of the drivers did not receive a questionnaire that included the AUDIT C. With this limitation, the response rate to this test was 98.8%. Thirty seven (21.3%) participants had an AUDIT C score ≥ 5, while 36.2% had a score ≥ 4. No differences in the mean score were detected between the truck drivers with a lower educational level and those with a higher one (respectively 3 and 2.9, p = 0.95). The mean score for each of the three questions was respectively: 1.6 (SD = 1.26), 0.18 (SD = 0.55), 0.72 (SD = 0.94) ( Figure 1 reports percentages of responses, separate for the 3 questions that form the AUDIT C questionnaire). Seventy PDs (21.4%) had a body mass index indicating obesity (BMI ≥ 30) ( Figure 2 reports percentage distribution of the truck drivers analysed according to the BMI status). Mean BMI was also statistically different between the truck drivers with a lower educational level and those with a higher one (27.8 vs. 26.3, respectively, p = 0.006). An inverse association was detected between educational attainment and obesity, and the associated risk of obesity for the truck drivers with a lower educational level was OR 2.1 (unadjusted; 95% CI: 1.12-3.95, p = 0.021). By performing the multiple linear regression analysis using BMI as a dependent variable, effect of the length of service (b = 0.12, 95% CI: 0.06-0.18, p <0.001) and hours spent per day at the wheel (b = 0.32, 95% CI: 0.09-0.56, p = 0.008) was significant and their coefficients were positive, indicating that the greater the length of service and the number of hours spent at the wheel, the greater the BMI. The multivariate regression indicated the AUDIT C total maximized the model R 2 . Logistic regression was applied to explain truck drivers' risk factors (obesity, alcohol consumption and episodes of sudden-onset sleepiness at the wheel) in relation to their demographic and work information. We then included the factors that were associated with the outcome measure with a p < 0.20 in the univariate analysis into a multivariate logistic regression model. We adjusted the odds ratios for potential confounders, namely, demographic characteristics potentially associated with the analysed risk factors, i.e., age, length of service, occupational category, coffee and alcohol intake, smoking and medication intake. Results were considered significant if p ≤ 0.05. Odds ratios (OR) were reported with 95% confidence intervals (CI).
All statistical calculations were performed using STA-TA software (version 11.0 STATA Corporation, College Station, TX, USA).
RESULTS
Driver habits and medical conditions
We received the filled in questionnaires from 335 of the 524 PDs participating in CPC courses (122 specified themselves as bus drivers and 67 did not declare their driver category and therefore, were excluded from the analysis). The list of participants in CPC courses to whom the questionnaires were administered revealed that more than 99% of them were male, but in order to ensure anonymity, gender was not required in the questionnaire. Table 1 shows the main characteristics of the study sample and presents the risk factors associated with obesity, alcohol consumption/misuse and sudden sleep onset at the wheel using the univariate logistic regression. Table 1 . Socio-demographic, health and work characteristics of the truck drivers (N = 335) from the High Risk Professional Driver Study [1] [2] [3] and risk factors associated with obesity, alcohol consumption and misuse (considered as AUDIT C ≥ 5) and sudden sleep onset at the wheel using the univariate logistic regression -cont. Q1, Q2, Q3 as in Table 1 . 95% CI: 1.29-21.1, p = 0.020), driving more than 50 000 km per year (OR = 2.89, 95% CI: 1.37-6.11, p = 0.006) and CFS > 11 (adjusted OR = 2.97, 95% CI: 1.22-7.21, p =0.016). Obesity was not found to be related to the episodes of sudden-onset sleepiness at the wheel (OR = 1.59, 95% CI: 0.93-2.7, p = 0.091). In this study, in the multivariate analysis, the number of hours spent per day at the wheel was not a predictive factor for the sudden-onset sleepiness at the wheel. Non-significant differences in coffee consumption or smoking habits were detected among those who declared episodes of sleepiness at the wheel and those who did not. Table 2 shows the risk factors associated with obesity and sudden-onset sleepiness at the wheel using the multivariate logistic regression.
DISCUSSION
Studies in recent decades have demonstrated that there is an association between obesity and the risk of road accidents [11] , and that among truck drivers there is high prevalence of excessive body weight and elevated arterial blood pressure, which are the risk factors for diabetes and obstructive sleep apnea (OSA) [12, 13] .
The prevalence of obesity in our sample was high, with about 21.4% of the respondents having a BMI over 30. This compares with the national average of 7.8% (data lower than 150 000 km/year, and 91.3% reported working less than 10 h/day. Of all the participants, 158/329 (48%) reported having experienced trouble staying awake while driving (at least once a month). The CFQ was compiled only by 205 truck drivers, while about 130 drivers completed a questionnaire that did not include the CFQ. Forty-two out of two hundred and five (20.5%) truck drivers totalled a score higher than 11. The mean score was not statistically different among the truck drivers who drove more than 8 h per day or more than 50 000 km per year compared with those who drove less. No differences in the Chalder Fatigue Score (CFS) between the obese and the non-obese groups were detected (8.4 vs. 9, respectively, p = 0.42). By performing the regression analysis using the CFS as a dependent variable, the effect of age was not significant (b = -0.05, 95% CI: -0.15-0.05, p = 0.35), while the length of service (b = 0.15, 95% CI: 0.05-0.24, p = 0.004) was significant and its coefficient was positive, indicating that the greater the length of service, the higher the CFS. The CFS was associated with sudden-onset sleepiness at the wheel (unadjusted OR = 1.10; 95% CI: 1.03-1.18, p = 0.006), and a CFS higher than 11 was associated with an increased difficulty in staying awake while driving of OR = 2.65 (unadjusted; 95% CI: 1.3-5.4, p = 0.008).
Predictive factors for sudden-onset sleepiness at the wheel were, as follows: age > 55 years old (OR = 5.22, for all accidents was significantly higher among the drivers in obesity classes II and III [17] . The recent results of the HiRis PD study suggest a positive correlation between obesity and sudden-onset sleepiness at the wheel as the main cause of this increased risk [2] . This is coherent with the results of Moreno et al. study, which indicates a shorter sleep length in obese truck drivers [18] . This correlation was not found in our study, probably because of a smaller number of the studied drivers.
In this regard, almost half of the participants (48%) declared experiencing an episode of sudden-onset sleepiness while driving at least once a month. This finding is consistent with, and adds to, the results observed in other studies performed worldwide, with some variability depending on a questionnaire used. In a group of Israeli truckers, more than 30% of the 160 drivers recalled falling asleep at least once while driving, and 10.6% had fallen asleep while driving in the month before the interview. Predictive factors of falling asleep while driving were: moderate to severe sleep quality, frequent difficulty in finding parking places when tired, employers demanding that drivers work more than the legal hour limit and working more than 12 h/day several times a week [7] . Excessive daytime sleepiness was also correlated with younger age, snoring and working > 10 h without rest [19] . A Belgian study has indicated low educational level, current smoking, unrealistic work schedules and risk for OSA as risk factors for daytime sleepiness among truck drivers [20] . In this regard, a Brazilian study has estimated around 26% of a large sample of truck drivers to be a highrisk group for OSA [21] . According to the 2006 Triagency Task Force of the American College of Chest Physicians, National Sleep Foundation, and American College of Occupational and Environmental Medicine, more than 5% of our sample (drivers who had BMI > 35) should have been screened for sleep apnea [22] . Important risk factors for falling asleep at the wheel that emerged from this study were: advanced age (> 55 years from the surveys conducted annually between 2006 and 2010 among subjects in the productive age) [5] . Clearly, obesity in our convenience sample cannot be compared to 7.8% for the national average, but surely it may be a call for attention to a real problem of the group. These results are similar to those reported by Lemos in a Brazilian study (prevalence values of 47.8% and 16.2% for overweight and obesity, respectively) and by SabbaghEhrlich in an Israeli study (prevalence values of 37.5% and 15%, respectively), both involving truck drivers [7, 14] .
In the United States the prevalence of obesity among long-haul truck drivers was found to be much higher than in the above-mentioned studies (69%), and twice as prevalent in truck drivers as in the 2010 U.S. adult working population [4] . Although our study was conducted in an area where the Mediterranean diet is deeply rooted, obesity remains a real problem among Italian truck drivers. Our results suggest the importance of paying attention to driver's length of service and to the number of hours spent at the wheel (the greater the length of service and the number of hours spent at the wheel, the greater the BMI), which is consistent with a Colombian study that has highlighted the potential deleterious health effects of prolonged driving time, which was positively associated with overweight and abdominal obesity in adult Colombian males [15] . The relationship between educational attainment and obesity is a well-known factor. Gender and the country's economic development level can influence this relationship. Our results showed an inverse association between educational level and obesity, which is common in studies in higherincome countries. On the contrary a positive association is more common in lower-income countries [16] . Obesity is not only an important risk factor for several diseases, but it also appears to be associated with the future risk of heavy truck road accidents among newly recruited commercial drivers. A recent study has indicated that, compared to drivers with normal BMI, the risk ratio alcohol consumption, we believe that its use during health sanitary surveillance can promote under-reporting (responses might be affected by the fear of negative consequences on medical assessment).
Limitations
This study was a pilot study intended to generate hypotheses for a further investigation, and thus, the analysis has several limitations. A convenience sample was used and a selection bias cannot, therefore, be excluded. It has a relatively small population (N = 335), which somewhat limits the generalizability of the findings. In addition, the results are based on cross-sectional data that include only a range of variables that can potentially determine the outcomes analysed in this study (we do not record the role of workfamily conflict, lack of physical activity, varying driving shifts, etc.). The study relied on self-reported data that are prone to bias (especially self-reported alcohol use). For these reasons the participants were assured confidentiality, questionnaires were clear and completely anonymous (therefore, they were less likely to promote underreporting). The drivers in this study were asked questions about the number of drinks, rather than the number of alcohol units. It is unclear how the participants' calculation of the number of drinks they consume compares to these standard drink definitions and the type of alcohol consumed. It is likely that the participants under-reported their consumption. Hence, the associations seen in this study most likely represent an under-estimation of the selected outcomes. This is a cross-sectional study, and therefore, we cannot infer any causal links or directionality between the variables studied. Nevertheless, the current associations are strong and they are of interest, regardless of direction.
CONCLUSIONS
In conclusion, the results of this study show that obesity, alcohol consumption, fatigue and sleepiness at the wheel are prevalent among Italian truck drivers. The use of simple old), driving more than 50 000 km per year and self-reported fatigue (CFS > 11). This means that we must focus our prevention efforts not only on young truck drivers but also on older ones. The association between distance travelled per year and episodes of sudden-onset of sleepiness at the wheel emerged already from the HiRis PD study [2] .
There is a wide range of mechanisms that most probably underlie truck drivers fatigue: poor working conditions (e.g., long periods of time away from home and a dangerous nature of work), long working hours (sometimes more than the legal limit) or sleep-related factors (lack of sleep and sleeping disorders). A short self-administered questionnaire like the CFQ (which has a well-known validity in assessing fatigue in the general population) could be useful for measuring fatigue in this group. According to our results, a CFS > 11 indicates a risk of experiencing sudden-onset sleepiness at the wheel three times higher than for a CFS ≤ 11, which is in agreement with a previous study [2] . Such a risky behavior appears to be widespread among PDs and to be even more serious in the subgroup of truck drivers [2] . The HiRis PD study has found a correlation between the habit of drinking alcohol in the workplace and the length of service, but in our subgroup we did not find such a correlation. This risky behavior seems to be more frequent in those who travel on international routes, consistent with the above-mentioned study. The high percentage of at-risk drinkers that emerged in our study highlights the need for screening Italian truck drivers to assess their level of alcohol consumption. In this regard, the optimal AUDIT C thresholds for unhealthy alcohol use in the US, based on a comparison with detailed gold standard interviews, are ≥ 4 points for men and ≥ 3 points for women [23] .
Other studies suggested higher sensitivities with a cut-off score ≥ 5 points [24, 25] . In this study we decided to use a cut-off score ≥ 5 points as a countermeasure to any bias related to the high response rate and selection bias. Even though the AUDIT C questionnaire seems to be a good, user-friendly test in detecting those with problematic and self-administered questionnaires (such as the AU-DIT C and the CFQ) might be helpful in detecting truck drivers with problematic alcohol consumption and at a high risk of obesity and sleepiness at the wheel. Implementation of educational programmes, particularly targeting obese drivers and promoting increased awareness of the deleterious effects of alcohol consumption, fatigue and sleepiness while driving, may help improve professional drivers' wellbeing and reduce accidents among this category.
